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Abstract
Holder estimates are obtained for t@-®perator on bounded domains ifi v@th
boundaries of Lebesgue zero.

Introduction

The pioneering work on the type of Holder estimates fas-thgerator that we consider
was done bpLY [1] and SIU [5] for the (0,1)-forms and for (0,q)-forms by Lieb Range
[4]. Since then various Holder estimates fotaperator have appeared (see references)
[2] and [3]. Most of the results for Holder estimates fodteperator mentioned above
have been for strongly pseudoconvex domains or pseudoconvex domains of finite type.

Working with the BochneMartinelli-Koppelman kernel it dawned on us that we
could get a generalizationAif-Sui-Lieb-Range results to all bounded domains'with
boundaries of Lebesgue measure zero (at least for the range of Holder estimates we
consider here). This short paper shows that we are right.

Preliminaries
Let U be openimiR", 0 <a < 1,k> 0 an integeWe defineC** (U) to be the space of
functionsf on U such that

Iflcka ) == supfl + sup O(x) — D f(y)|
Q X2y |X _y|0L
xyeQ
is finite, where Dis a derivative or ordeyl|y,,...,V,), Y, > 0.Ifudc"is open, we use
the real underlying coordinates dfconsidered as?"to define G2 (U). C«3(U) is

defined similarily

Iff= f(u ’’’’’ 0 dz, " ... d q is an (0,q)-form okJ, where means the summation

is over increasing multi-indices, we writas)” fdz' for shortI=(i,... ,iq) and set

| f |((:(i)(((;) (U) = mIaX |f| |ck’a(u)
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Our result is then
Theorem 1, etQ be a bounded domain inwith boundary of Lebesgue measure zero and
O<a<landk=1,2,...,and Idte g‘ﬂl) bed.closed then there s C(k(;“ )(Q) such hat

,q+ )

ou =fin the sense of distributions and
lulcka (@) < Iflcke @
C(:o,q) (Q) (gqﬂ)

whered does not depend dn

BochnerMar tinelli-Koppelman Formulaand -u =f

Theoem 2(BochnesMartinelli-Koppelman). Lef2 be a bounded domain ifiwith C
boundaryForfe C'(vg )( ), 0<q<n, we have
q

f(2)= Ba(. 2) "+ [Ba(.2)"df
+3, Bg-1(,2) N, ze Q @

wherefiq (€, 2) is the Bochner-Martinelli-Koppelman kernel of degreg)(i@,zand of
degree (n, rg—1) in&. Recall, withB=|€— 42,

BAE 2) = (12 n—1BraBA@IL) TN @ARN ()
en)y g

Lemma 3.With f as inTheorem 1, if

u(2 ﬁq(., )N f,zeQ, (3)
thendu =f.
ProofWith f— * fdz’ defined as zero outside, regularizef coefienctwise:f =
(f).d *where
() ) =¢J f,(z =&/m)o(E)dA() (4)

= R (M(z %)) §(8)
and¢ °g (™ fopdr=21,0>0,supp ={zC":|z|< 1} andA is Lebesgue measure.

~ Then|ifm Lt o ) <N Lgquof W, = Finlig ., (Q) asm- «, and
f is -closedin "inthe sense of distributions.
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,q+1)
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Now let

u (z) = ) B, (L), 5)

then from Theorem 2,

aum = fm'
and sincé_ - fin Ll(o Q+l)(Q), we havay - uinL? " and u =f.

(
: ©,
Note that in the proof of Lemma 3, siri%(}év:) (&) it follows thatf belongs to the

Sobolev space W (Q) and, thereford,extended by zero outsidebelongs to
W%bﬁ,ﬂ)((c”), even though it man not belong3o (€, and since all derivatives are

taken in the distribution sense, that is all we need!

Holder Estimates
In this section we finish the proof of Theorem 1:
From (5), we get
o“u (z) = ﬁq(., z) Mo f (6)
where
o°u,, 19
o0y?... 9n-19y'zn

0= (0, Oy Oy, 0 ), 2= HiY e, X Hiy), T = -V = 1,
and the derivatives are taken coefficientwise. Fronu(4)k, asm—oco 0*f - 9*fin
L' @) and so from (69"y,, — 0°u in(lo_l) Q) and
q

(0.q+1)

ou(z) = J’ﬁq(., z) Mo f, ze Q. @)

Now from known properties of B@(z) (see for example [2], page 269), we get the
estimate from (7).

K,or K,or
ucy @<olflc  (Q)

(0.a+1)

O<a<1,k>1).
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